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(57) PecpepaT: 

Hcnonb30BaHne: n3o6peTeHi/ie othochtch k 
npeAoxpaHMTe^bHOMy TexHonon-mecKOMy 
o6opyAOBaHnra Ana npon3BOACTBa 
yrneBOflopoAPB, b HacTHOc™ k cucTeMe 
ncnbiraHMfi cKBa>KUHbi, KOTopaa ccflepwi/iT 
wapoBoSi KnanaH, t/iMeioinwCi MHO>KecTBO 
coeflUHeHHbix c hum nuHUti TeKyHetf cpeAbi. 
UJapoBofl KnanaH pacnonaratoT Me>KAy 
noAaramePi nnHnePi TeKyneti cpeAbi h 
OTBOAflLuew nHHuePi, npuneM Kax<Aafl nMHun 
TeKyMePi cpeAbi coeAHHeHa c cooTBeTCTBytomwM 
KOMnoHeHTOM o6opyAOBaHna ncnbuaHUfl 
CKBSDKfiHbi, paccMHTaHHbiM Ha onpeAeneHHyio 
BenMHUHy AaBneHnn. npeAoxpaHHTenbHbie no 
AaBneHMK) cpeACTBa pacnonoxeHbi b Ka>KAotf 
nnHnn TeKyneti cpeAbi Me>KAy yKa3aHHbiM 
KOMnoHeHTOM o6opyAOBaHna u yrasaHHbiM 
iiiapoBbiM KnanaHOM. Ka>KAoe 

npeAoxpaHHTenbHoe no AaBneHwo cpeACTBO 
npuBOAHTca b AePicTBue, KorAa AaBneh.ne 
TexyneCi cpeAbi b nnHkin npeBbiwaeT 3aAaHHyto 
BennHMHy, MTo6bi nponycTHTb yKa3aHHyio 
TeKynyK) cpeAy k yKa3aHHOMy tuapoBOMy 
KJianaHy. WapoBO/i KnanaH cnoco6eH 
npnBOAHTbc« a AetfcTBue b OTBeT Ha KaKoe-nn6o 
oaho \A3 yK33aHHbix npeAoxpaHUTenbHbix no 
AaBneHMo cpeACTB, nponycTHBiuux Mepe3 ceoa 



TeKy^yio cpeay, nocpeACTBOM Hero uiapoBoti 
KnanaH npuBOflUTca b OTKpbiTos nonoxeHMe n 
ocTaeTcn b oiKpbiTOM nonoxeHUH 6yAynn 
npuBeASHHbiM b AeficTBue TaK, mto CMecb 
>KHAKocTb/ra3 npoAyKTHBHoro nnacTa cKBaxuHbi 
M3 yKa3aHHO« BbiKHAHotf nnHUH TeKyMefi cpeAbi 
npoxoAMT Mepe3 wapoBofi KnanaH k yK33aHHOM 
oTBOAflinefi jimhmm. 2 c. h 9 3.n.c|)-nbi, 3 nn. 
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(57) Abstract: 

FIELD: oil and gas production industry. 
SUBSTANCE: system has ball valve with 
multiple fluid medium lines connected to it. 
Ball valve is located between inflow fluid 
line and outflow line. Each fluid flow line 
is connected with corresponding component of 
well testing equipment designed for 
determined pressure value. Pressure safety 
means are located in each medium flow line 
between aforesaid component of equipment and 
aforesaid ball valve. Each pressure safety 
means is brought into operation when medium 
flow pressure in line exceeds preset value 
so as to pass medium flow to baii vaive. 
Ball valve can be brought into operation in 
response to reaction of one of medium flow 
pressure safety means which passed medium 
flow through itself. In this case ball valve 
comes to open position and remains in open 
position so that mixture of liquid and gas 
from productive bed flows through ball valve 



to outflow line. EFFECT: high efficiency. 11 
cl, 3 dwg 
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npeAoxpaHUTenbHOMy TexHonorwHecKOMy 
o6opyAOBaHMio Ana npon3BOflCTBa 

yTJieBOAOpOfla H, B HaCTHOCTH, K CHCTeMe 

ncnbiTaHun cKBa>KMHbi n cnoco6y kohtpo/ih 
AaBneHUfl b sneMeHTax stoCi cucreMbi. 

flpn 06blMH0M HCTlblTaHHH CKBa>KHHbl i< 

HecpT^HoPi BbiiuKe TpaHcnopTupyioT 
3HaMHTe/ibHoe KonuMecTBO o6opyAOBaHHfl, 
ncnbuaHne cKBa>KHHbi ocymecTBnaioT nyTewi 
ncnbiTaHU^ >khakocth M3 npoAyKTMBHoro nnaoTa 
CKBa>KHHbi. HaBecTHan cwcTeMa mnuTaum 
CKBawkiHbi mo>kgt C0Aep>KaTb TaKne aneMeHTbi, 
KaK napoo6MeHHHK, kicnbuaTenbHbiCi cenaparap 
n ypaBHHTenbHbifi pe3epByap. KorAa Ka>KflbM 
aneMeHT MMeeT omimMTejibHyto xapaKTepucTMKy 
no AaBneHUKD b3>kho KompojinpoBaTb AasneHi/ie 
b Ka>KAOM sneMeHTe o TeM, HTo6bi npn 
npeBbitLieHnn flaBneHHfl b KaKOM-nn6o sneMeHTe 
o6opyAOBaHMH, npnBOAnnca b AeiicTBHe 
npeAOxpaHHTenbHbifi KnanaH, KOTopbiR otboamd 
6bi >KHAKOCTb Hpe3iwepHoro p,aBnemn b 
aTMoccpepy nepe3 cipeny nepenycKHoi* ropenKn 
BbiiuKH. OTAe^bHbie npeAoxpaHHTenbHbie 
KnanaHbi coeflUHeHbi c Ka>KAbiM sneMeHTOM. 
Ecjih HMeeicfi 6onbiuoe nucno sneMeHTOB, to 
Tpe6yeTca TaKoe >Ke 6onbwoe nncno 
npeAoxpaHHTenbHbix KnanaHOB m 

KOHTponnpoBaHne n coeAMHeHMe TaKHX 
KnanaHos nanneTCH HeBbiroAHbiM b ycnosi/iax 
BbiujKM. Kpoiwe Toro, b cymecTByioLAHX cucTeMax 

HCflblTaHUfl CKB3>KHH HeKOTOpbie H3CTH CUCTeMbl 

nmopupytOTCfl h npeACTaBnaeTCH, hto 
npeAoxpaHHTenbHbie KnanaHbi He Tpe6yioTCfl 
Ann npucoeAMHeHun k hum, HanpuMep k 
cni/ipanu Tennoo6MeHHUKa. KpoMe raro, 
npeAoxpaHHTeribHbie KnanaHbi HMeiOT eAMHyio 

KOHCTpyKI^MK). 

06bNH0 ncnonb3yeMbiPi 
npeAOxpaHmenbHbifi KnanaH aenfleTCfl 
aBapuwHbiM nepenycKHbiM KnanaHOM, KOTopbiPi 
npeACTaBnaeT coSofl KOHCTpyKLjwo, 
npuBOAHNiyio b AetfcTBHe npy>KHHotf c noMom>io 
yrponeHHoro niapuKa n ynnoTHfltonePi o6nacTH 
ceAna. LUap npoHHo noAflep>KKBaeTCH npoTUB 
ceAna c noMoiAbio KnanaHHbix npy«MH v\ 
ocTaeTca b ceAne ao Tex nop, noKa AaBneHne 
BCTpeHh-oro noTOKa He CTaHeT paBHbiM 
ycTaHoeneHHOMy AaBneHnio. B stow TOHKe nap 
HaMMHaeT OTKnoHflTbca ot ceAna, AaBaa 

B03MO>KHOCTb OTB0A3 >KMAKOCTM. KorAa 

AaBneHMe npoTHBoroKa yBennMHRaernn, map 
OKHMaeT npyxuHy n CMemaeTCfl H3 ceAna ao 
Tex nop, noKa paBHOBecue He no3BonnT 
AaHHOMy KonnHecTBy khakocth npoPiTU npn 
AaBneHnn, KOTopoe Bbiiue, MeM 3aAaHO 
KnanaHOM. KorAa AaeneHue naAaeT ao 
BennHUHbi, KOTopaa HH>Ke 3aAaHHoro AaBneHna, 
KnanaH BHOBb onycKaeTca b ceAno. noAo6Hbie 
cymecTByioiAMe xnanaHbi npe«Ae Bcero 
pa3pa6oTaHbi pj]R otboab >khakocth h He 
npeAHa3HancHbi OTBOAUTb Miiorocpa3Hbie 
TexyMne cpeAbi, HanpuMep, b Tpy6onpoBOAe 
npon3BOACTBa yrneBOAopoAa, KOTopbie, KaK 
npaBwno, HBnaioTCfi cMecbio >khakocth h ra3a. 
KpoMe Toro, sth KnanaHbi He cpuKCMpyicTcn 
o'KpbiTbiMn u npeAHa3HaHeHbi Ana OTBOAa 
orHOCHTenbHO Manoro o6"beMa. KorAa HMeeT 
MecTO KOMSnHaLiMd CMecu WHAKoro ra3a m 3Ta 
TeKynap cpeAa HaxoAHTca npM BbicoKOM 
AaBneH/i^, KpuBan CHH>KeHna AasneHMw HMeeT 
oneHb BbicoKyio KpyTMSHy TaK, mto, KorAa 
KnanaH BHanane OTKpbiBae-cfi, acpcpeKT 
ApoccennpoBaHna Bbi3biBaeT naAeHne 
TeMnepaTypbi ra3a ao Tararo ypoBHn, mto 



3tom cnTyaL4ni' 1 AaBneHue yAep«HBaeTCfl u TorAa 
o6opyAOBaHne wcnbiTaHna cKBaxuHbi cKnoHHO k 
pa3pyaieHwo b QnmKawdieti caMoPi cna6oPi 
TOMKe, KOTopaa, BeponTHO, ABnneTCfl aneMeHTOM 

5 o6opyAOBaHHfl, wva 3aLU,MTbi KOToporo 

npeAHa3HaMeH stot KnanaH. KaK npaBuno, ehh3 
no TexHonorMMecKOM uenoMKe Ka»<AbiM aneweHT 
o6opyA0BaHna nMeeT pa3Hbie xapaKTepucTHKH 
no AaBneHHio, MeM cucTeMa BBepx no 

10 TexHonornnecKoK uenoMKe, n Mo>KeT 
pa3pywMTbCfl. Kpoiwe Toro, TaKne KnanaHbi He 
ABnaiOTCfi occ6enno tomhumm no AonycTMMOMy 
3HaMeHnio AasneH/fi, nocKorbxy BHanane 
TeMnepaTypa ra3a MO>KeT 6biTb 40°F v\ 3Ta 
TeMnepaTypa b TeMeHne nonynaca Mo>KeT 

15 M3MeHMTbCf! AO BenHMUHW + 250 °F M MeHHTbCfl 

c TeMeHneiw BpeweHM. 3th KnanaHbi He 
fmnaioTCfi Bocnpon3BOAHMbiMH h pa6cMaa tomk3 
KnanaHa H3MeHneTca BcneACTB^e TepMHMecraro 
HanpfiKeHMfi TaK, hto otboa mnneicn wnu 6yfleT 
HenpeACKa3yeiwbiM. 

20 flpyran npo6neiwa M3BecTHoR cucTeMbi 
3aKniOMaeTCfl b tom, hto HeT AetiCTByiomero 
6noKnpyiomero KnanaHa, mto 03iiaMaeT, mto 
McnbiTaHHfi AasneHHP iwo-yT 6biTb BbinonHeHbi 
TonbKO npH BenMMUHe MeHbiuePi, MeM nopor 

25 npeAOxpaHHTenbHoro KnanaHa c TeM 
pe3ynbTaT0M, mto AonycTHMaa BenMMMHa 
KnanaHa fljifl nonHOCTbio OTKpbroro nono>KeHHfl 
He MOKeT 6biTb npoBepeHa. C noMombio 
onucaHHoPi cucTeMbi TonbKO MacTb 
o6opyA0BaHna ucnbiTaHHfl cKBa«HHbi, k 

30 KOTopoMy npMcoeAMHJiioT KnanaH, ^BnaeTca 
npeAoxpaHeHHbiM n, cneAQBaieribHO, Tpe6yeTcn 
MHoro npeAOxpaHHTenbHbix KnanaHOB, m sto 
o6ecneMHBaeT TonbKO MacTHMHyio 3amnTy ahp 

CMCTeMbl. 

B naTeHTe CLUA N 4616700 pacKpbiTa 

35 cMCTeMa HcnwTaHMfl CKBaxHHb, BunioMaioinafl 
sneMeHTbi o6opyAOBaHMH, paccMHTaHHbie Ha 
pa6oTy npH onpeAeneHHOM HOMUHanbHOM 
AaBneHMM, MHOxecTBO r.nHHPi TexyMei/i cpeAbi 
Ann coeAMHeHH^i cooTBeTCTByicmnx sneMeHTOB 
o5opyAOBaHnn, npeAoxpaHHTenbHoe no 

40 AaeneHHio cpeACTBo, pacnono>KeHHoe b k3>kaoh 
ynoMflHyToPi nHHWH TeKyMeCi cpeAbi vt 
BbinonHeHHoe c B03MO>KHOCTbio cpa6aTbiBaHnn 
npM npeBbiweHUH Aaane-im TeKynew cpeAbi b 
nHHUH 3aAaHHO^i BenMMMHbi, TexHonomMecKH 

4g noAaiomyio a OTBOA^myio ni^HHH TeKyMefi 
cpeAbi. \Az 3Toro naTeHTa n3BecTeH Taioi<e 
cnoco6 KOHTponn AasneHHFi b sneMeHTax 
o6opyAOBaHHH cnc~eMbi ncnbiTaHun CKBa>KHHbi. 
BKnioMaioiAHtf npeAoxpaHeHHe nio6oro 
3aiAnmaeMoro sneMeHTa ot n36biTOMHoro 

50 AaBneHHa. OAHaKO AaHHbie CHCTeMa w cnoco6 
o6naAaioT TeMU >Ke HeAOCTaTKaMH, mto h paHee 
onMcaHHbie. 

TexHMMecKHM pe3ynbTaraM H3o6peTeHHfl 
HBnaeTcn co3AaHne cucTeMbi ncnbiTaHHR 
CKBa>KHHbi m cnocoSa KOHTponn AaeneH^H a 

55 sneMeHTax o6opyAOBaHHfl stom cucTeMbi, b 
Korapbix ycTpaHaeTca Heo6xoA^MOCTb HannMHfi 
MHOKecTBa npeAOxpaHHTenbHbix KnanaHOB h 
KOTopbie no3BonaioT BbinonHSTb McnbiTaHHe 
AaBneHna npH n Bbiiue AaBneHHa Ana BepxHero 
npeAena mbcth TexHonoraMecKOM nMHHH, B 

60 KOTopoK pa3MeiAaioT KnanaH 

3tot TexHUMecKMH pe3ynbTaT AOCTHraeTca 

TeM, MTO B CHCTeMe HCnblTaHHH CKB3>KMHbl, 

BKnioMaioiAeCi sneMeHTbi cbopyAOBaHHH, 
paccMMTaHHue Ha pa6oTy npH onpeAeneHHOM 

HOMUHanbHOM AaBneHH/l, MHO>KeCTBO nUHHM 

TeKyne/ cpeAbi Ana coeAHHeHHa 



73 



05 



npeAOxpaHHTeiibHoe no flaBJieHHio cpeACTBO, 
pacno^oKeHHoe b KaxRoti ynoMAHyTcPi jihhmm 
TeKyMeW cpeAbi n BbinonHeHHoe c 
B03MO>KH0CTbio cpa6aTbiBaHHn npn npeBbiujeHMM 
AaBneHUfi TeKyneCi cpeAbi b jiuhum 3aAaHHoPi 
BejiMMUHbi, TexHonornnecKH noAarotnyio n 
OTBOAflU4yK3 nnHHH TeKyneti cpeAbi, comacHo 
H3o6peTeHMio MMeeTca wapoBoPi KnanaH ppn 
coeAHHeHna TexHononmecKOki noAaioiAetf 
jimhmh TeKynefi cpeAbi c OTBOAflinePi nnHnePi Ann 
nepeHOca reKyMeR cpeAbi H3 TexHonorunecKoFi 
noAaioiAeki jihhuh TeKynew cpeAbi b OTBOAflinyio 

nHHWO, npn 3T0M MHO>KeCTBO nUHMH TeiO/Metf 

cpeAbi Ana coeAHHeHUfi cooTBeTCTByiomwx 
aneMeHTOB o6opyAOBaHMH coeAHHeHbi c 
ujapoBbiM KnanaHOM, a nocneAHUti ycTaHOBneH 
c B03MO>KHocTbH3 era OTKpbiBaHUfl npu 
cpa6aTNBaHHn nio6oro H3 npeAOxpaHHTenbHbix 
no AaBneHnio cpeACTB v\ coxpaHeHne era 
oTKpbiTbiM nocjie aToro cpa6aTbiBaHMfl. 

npeAnoHTHTe/ibHO, mo6bi Ka>KAoe 
npeAOxpaHHTenbHoe no AaBneHWO cpeACTBO 
coAep>icano paspbiBHofi ahck, paccMUTaHHbitf Ha 
cpa6aTbiBaHne npu AonycTHMOM AaBneHMH 
3/ieMeHTa o6opyAOBaHHfi, k KorapoMy oh 
npucoeAHHeH. 

Yao6ho, KorAa Kax<Aafi nwHUfl TeKyMePi cpeflbi 
BbinoriHeHa v\z HepxaBeioinefi CTanu, KOTopafl 
MoxeT xpaHi/iTbcs b 6apa6aHax m 
pa3BepTbiBaTbcq Ann npHMeHeHMfi. Tpy6HaTaa 
nnHUfi M3 HepxaBeiotAeCi crann nivieeT o6bNHyio 
apiuiaTypy Ha KOHue Ana coeAHHeHMfl c 
o6opyAOBaHneM ucnbrraHua CKBawHHbi. 

npeAnoHTHTenbHO, MTo6bi Kax<AbiCi wapoBotf 
KnanaH BKntonan b ce6a niapoBoti aneMew c 

OTBepCTHeM, yCTaHOBneHHblfi C B03MO>KHOCTbK) 

noBopoTa b Kopnyce KnanaHa Me>KAy OTKpbiTbiM 

H 3axpblTblM nOJ10)KeHHflMM. 

14ejiecoo6pa3HO, mo6bi wapoBoFi KnanaH 
BKnioMan b ce6?i i4nnnHAPiwecKnPi nopweHb, 

yCTaHOBneHHblPi C B03MO>KHOCTblO 

npfiMonHHePiHoro nepeMeiAeHun b OTBeT Ha 
npnno>KeHHoe AaB/ieHMe m nnHHU TeKyMefi 
cpeAbi nocne cpa6aTbiBaHUH 
npeAoxpaHHTenbHoro no AaBneHwo cpeACTsa, n 
coeAMHeHHbiK c ujapoBbiM sneMeHTOM c 
B03MO>KHOCTbK) ooecneHeHHfl BpaiuieHna 
nocneAHero. 

npeAnoHTMTeribHO, htoSh no nepucpepnu 
Kopnyca ujapoBoro KnanaHa 6binn pacnonoweHbi 
BXOAHbie KaHanbi Ana coeAMHeHUfl 
cooTBeTCTByioiAMX nnHnPi TeKyneCi cpeAbi n 
npnno>KeHua AaBJieHHfi k HHWHeti noaepxHocTn 
u,wnnHApnHecKoro nopuiHn. 

L4enecoo6pa3Ho, mto6w b Kopnyce wapoBoro 
KnanaHa 6bin BbinoxiHeH KaHan noBTopHotf 
ycTaHOBKH era b 3aKpbnoe nono>KeHne n/nnn 
BM3yaribHoro KOHTpona, coeAHHeHHbitf c APyrofi 
nHHueCi TexynePi cpeAbi, m HMenocb cpeACTBO, 
pearnpyioiAee Ha AaBneHne TeKynetf cpeAbi b 
ynoMSHyTOM jiuhmh ppn 3aKpbiTHH niapoBoro 
Knanana, KorAa oh HaxoAHtca b oTKpbiTOM 



Yao6ho, mo6bi Kopnyc uuapoBoro KnanaHa 
HMe/i cpnaHei^ Ha k3>kaom m topl\ob ppn 
coeAnneHMH c TexHonornnecKHMH noAatomefi u 
0TBOAflU4ew riMHMfiMM TeKy4efi cpeAbi. 

YKa3aHHbi/i TexHunecKHCi pesyxibTaT 
AOCTuraeTcn n TeM, mto b cnoco6e KOHTpona 
AaBneHna b GJieMeHTax o6opyAOBaHna cncreMbi 

MCnblTaHUfl CKBa>KHHbl, BKJlKJHafOlAeM 

npeAoxpaHeHHe jiio6oro 3aiAnmaeMoro 
SJieMeHTa o6opyAOBaHHfi cucTeMbi ncnbiTaHna 
CKBa>KHHbi ot M36biTOMHoro AaBJieHun, comacHo 



we>KAy TexHonornMecKMMH noAaioiAePi n 
OTBOAHUj,etf nnHMJiMM TeKyHefl cpeAbi, 
coeAMHfiioT nnHMM reKyMeui cpeAbi Me>KAy 
ujapoBbiM KnanaHOM n Ka>KAbiM 3amnLLiaeMbiM 
sjieiweHTOM oSopyAOBaHna; yciaHaBnuBaioT b 
Ka>KAOM ynoMfiHyToi?i nnHMH TeKyneti cpeAbi 
npeAOxpaHHTenbuoe cpeACTBO, paccMMTaHHoe 
Ha 3aAaHHoe AaBneHne, np^ineM BeriMHUHy 
Ka>KAoro 3aAaHHoro AaBJieHH^ onpeAenaioT c 
noMoinbio xapaKTepucTHKM cooTBeTCTByiomero 
aneiweHTa o6opyA0BaHna, n nepeBOASiT 
liiapoBoJi KnanaH b OTKpbiToc nonoxoHne no 
cumany ot nro6oro H3 npeAoxpaHHTenbHbix 
cpeACTB, paccHMTaHHbix Ha 3aAaHHoe AaBneHne 
Ana o6ecneMeHun otboa3 noTOKa M3 
TexHonornMecKofi noAaioiAeM nnHMH nepe3 
liiapoBoii KnanaH k TexHonorHMecKofi OTBOflfliAefi 
nWHMM. 

npeAnoHTMTenbHo, HTo6bi nocne c6poca 
AaBneHM^ nepe3 inapoBoPi KnanaH ero 
B03Bpamann b 3aKpbrroe nonoweHne. 

Ha 4)ni\ 1 H3o6pa>KeHa npi^HL(MrinajibHaM 
cxeiwa cucTeMbi ncnbiTaHHH cKBaxi/iHbi b 
cooTBeTCTBHH c n3o6peTeHneM; Ha cpMr. 2 
yBennneHHoe nacTUHHoe npoAonbHoe ceneHne 
ujapoBoro KnanaHa cucTeMbi, noKa33HHoPi Ha 
cfjur. 1, b cooTBeTCTBHH c npeAnoHTHTenbHbiM 
BapnaHTOM BbinonHeHUfl M3o6peTeHMfl; Ha cpur. 
3 yBennHeHHbiR bua c6oKy niapoBoro <nanaHa b 
HanpaBneHUM CTpenKH A, noKa3aHHofi Ha cpur. 2. 

CucTewia ncnbuaHun cKBa>KHHbi, noKa3aHHaa 
Ha cpur. 1, coAep>KMT aneMeHTbi obopyAOBaHUfl, 
paccHMTaHHbie Ha pa6oTy npu onpeAeneHHOM 
HOMMHanbHOM AaBneHnn (Ha qepTewe He 
noKa3aHbi), nnHUM 1,2,3 TeKyHei* cpeAbi ati« 
coeAMHeHun cooTBeTCTByioiAMX aneiweHTOB 
o6opyA0BaHnn, npeAoxpaHHTenbHoe no 
AaBneHMHD cpeACTBO, pacnono>KeHHoe b KawoR 
nMHMM 1,2,3 n BbinonHeHHoe b BMfle pa3pbiBHoro 
AMCKa, KOTopbiPi ycTaHOBneH b Aep>KaTene 4,5,6 
pa3pbiBHoro a^ckob, TexHonornnecKn 
noAaiomyKD jimhuki 7 TeKyMe^ cpeAb m 
OTBOAflLuyio nHHUio 8 TeKyweC^ cpeAbi n ujapoBoPi 
KnanaH 9 ppn coeAHHeHun noAaioiAePi nnH^n c 
oTBOAnmefi ruHnefi 8 Ann nepeHoca TeKyneR 
cpeAbi M3 noAaiou4e?i n^H^n 7 b otboa^ Lii,yio 
nUHMKD 7. 

Kopnyc wapoBoro KnanaHa 9 HMeeT cpnaHeLi 
10, 1 1 Ha Ka>KA0M H3 topuob Ann coeAHHeHna c 
noAaioiAeCi n OTBOA3iu,e/i nMHUfiMn 7, 8 TeKyneii 
cpeAbi OTBCAfliMan nnH/n 8 noAaereq Ha 
CTpenbi nepenycKHoPi ropenxn BbiniKH LUapoBoCi 
mianaH 9 vueej mapoBoCi sneivieHT 12 c 
OTBepcTneM, ycTaHOBneHHbiti b Kopnyce 13 
KnanaHa c 303MO>KHocTbio noBopoTa Mex<Ay 

OTKpbiTbiM M 3aKpblTblM nOnO>KeHl/IHMl/|. JlUIHMH 

1,2,3 TeKynePi cpeAbi coeAHHeHbi c KnanaHOM 9. 
Ka>KAafi nuHna 1,2,3 BbinonHeHa H3 
Hep^aBeiomeM CTanu, KOTopan MoxeT 6biTb 
pa3BepHyTa H3 6apa6aHa b npoi^ecce ycTaHOBKH 
m coeAHHeHa c oneMeiiTaMU o6opyAOBan^Fi, b 
kotopom Mcnonb30Banbi cymecTByioiAne 
cpeACTsa BbinycKa xhakoctm. Pa3pbi3Hoti auck, 
ycTaHOBneHHbiii b Ka>KAoi!i nunnn 1,2,3 
paccMHTaH Ha cpa6aTbiBaHwe npn AonycTHMOM 
AaBneHnn aneMeHTa o6opyAOBaHHf), k KOTopoMy 
oh npucoeAHHeH. npn cpa6aTbiBaHMH auckh 
coo6iAaiOT wuAKocTb c Mpe3MepHbiM AaBneHMeM 
c ujapoBbiM KnanaHOM 9, HTo6bi nepeBecTH b 
oTKpbirae nonoxeHne luapoBoti aneMeHT 12 
KnanaHa 9, TaK, HTo6bi AaBneHne b noAaio^eCi 

J1MHHH 7 OTBOAHnOCb Hepe3 0TB0AfllU,yK) nnHHio 
8, KaK 6yAeT 6onee noflpo6HO onucaHO HM>Ke. 
Tenepb o6paTHMcn k cpur. 2, KOTopaa 
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KnanaHa 9, noKa3aHHoro Ha cpMr. 1. KaK 
ynoMMHanocb Bbiine, niapoBotf KnanaH 9 
coAep>KHT iiiapoBoPi sneMeHT 12 c OTBepcTHSM, 
KOTopbiPi ycTaHaBJiMBaeTca c noMOLAbio 
ujapHMpHbix nanbueB 14 b Kopnyce 13 icnanaHa 
9, npeflHa3HaneHHbifi pjm ocyLAecTBneHMH 
noBopoTa wapoDoro sneMeiira 12 Boi<pyr ocm 
nanbqa 14. Ha o>ir. 2 KnanaH 9 noKa3aH b 
3aKpbiTow no/iox<eHnn. OcTanbHaa KOHCTpyKLjMH 
KnanaHa 9 6yfleT nymue Bcero onucaHa co 
ccbuiKotf Ha cpyHKu,MOHMpoBaHMe icnanaHa 9, 
Kcropoe hmcct mgcto npn HannHHH 
Mpe3MepHoro AasneHns. 

Kopnyc 13 KnanaHa 9 MMeeT, KaK npaBMno, 
i^MnHHflpuHecKyio cpopMy n BicnioMaeT b ce6a 
MHO>KecTBO bxoahhx KaHanoB 15 TeKyMew 
cpeAbi, pacnonoxeHHbix no nepuc^epnn Kopnyca 
13 ( Ha cpur. 2 noKa3aH TonbKO oflHH KaHan). 
KaHan 15 npoxoflur nepe3 CTeHKy Kopnyca 13 m 
coeAUHfieTCfi c cooTBeTCTByiomePi nnHneti 1 ,2,3 
TeKynePi cpeAbi ( cpur. 1 ), Korapaa Taicnce 
coeAHHeHa c sneMeHTOM o6opyAOBaHMH, b 
kotopom ao^ho KOHTponnpoBaTbca AaBneHMe. 
UJapoBoft KnanaH 9 coAepx<MT unnnHApuHecKufl 

nopweHb 16, yCTaHOBneHHbltf C B03MO>KHOCTblO 

npflMonHHetfHoro nepeMemeHna b otbbt Ha 
npwio>KeHHoe AaBneHMe M3 nMHMM 1, 2, 3 
TeKyMefl cpeAbi nocne cpa6aTbiBaHMfi 
paspbiBHoro AucKa, h coeflMHeHHbiCi o mapoBbiM 
oneMeHTOM 12 c B03MO>KHOCTbio o6ecneHeHHfl 
BpaineHHfl nocneAHero. Y3en 17 ceAna icnanaHa 
niueer B03MoncHOCTb nepeMemeHUfi BBepx n 
bhh3 b Kopnyce 13 KnanaHa nopniHeM 16. 
nopiiieHb 16 MMeeT Hape3Hyio BHyTpeHHioio 
noBepxHocTb 18 m coeAMHaeTca c 
u,nnnHApnHecKoCi BTynraM 19, cBfi3aHHoPi c 
y3noiw 17 ceAna KnanaHa. Y3en 17 ceAna MMeeT 
noBepxHocTb ceAna 20, noKa3aHHyio ynepraPi b 
wapoBcm aneMeHT 12 KnanaHa 9. 

B cnyMae Hannnufi qpe3MepHoro AaBneHUfi b 
KaKoPi-nw6o huhmh, Hanpmviep b jimhmm 2 (cpur. 
1), HanpHiwep, npeBbiiuaioiAero 1400 cpyHTOB Ha 
KBaApaTHbifl A^fiM, pa3pbiBHoPi auck b 
AepacaTene 5 pa3pbiBaeTca v\ AasneHne 
npuKnaflbiBaeTca k BxoflHOMy KaHany 15 TeKyMetf 
cpeAbi. 3to AaBneHne npnicnaAbiBaeTCfl k 
HH>KHe« noBepxHOCTM 21 nopujHfl 16 n, 
nocKonbicy Apyraa crapoHa nopuiHH 16 
HaxoAHTca npn aTMOCcpepHOM AaBneHun, 
npnno>KeHHoe AaBneHne ranKaeT nopiiieHb 16 
BBepx b OTBepcTMe KnanaHa 9. KorAa nopiueHb 
16 TonKaeTca BBepx, oh nepeHocwT BTynicy 19 n 
y3en 17 ceAna BBepx TaK, MTo6bi ceAno 20 
KnanaHa cbo6oaho nepeMemanocb ot niapoBoro 
aneMeHTa 12. Kpoiuie Toro, KaK nymue Bcero 
bhaho Ha cpur. 3, KorAa y3en 17 ceAna icnanaHa 
nepeMeLuaeTCfi BBepx, nanbLibi 22, 
pacnono>KeHHbie b HatcnoHHbix na3ax 23 b 
iiiapoBOM snewieHTe 12 n 3acTaBnfiioiAne 
uiapoBOM aneMeHT 12 noBopaHi/iBaTbcs b 
Kopnyce 13 icnanaHa TaK, MTo6bi L^eHTpanbHoe 
oTBepcTue 24 b tuapoBOM sneMeHTe 12 icnanaHa 
ocBoSoKAano ceAno 20 KnanaHa TaK, HTo6bi 
TeKynan cpeAa b noflaroiAeM" nnHHM 7 npoxofluna 
nepes oTBepcTue 24 ujapoBoro oneMeHTa 12 h 
qepe3 OTBepcTue niapoBoro KnanaHa 9 k 
0TB0AflU4eCi nnHMH 8. 

nocKonbicy MMeeTca npe3MepHoe AaBneHne, 
KJianaH 9 ocTaeTCfl noriHOCTbK) oTKpbiTbiM ao Tex 
nop, ncKa AaBneHMe b cucTeMe He ynaAeT ao 
Hynn. KaK TonbKO sto MMeeT Mecro, tuapoBOM 
KnanaH 9 Tpe6yeT ycTaHOBKM b 3aKpbiToe 
nono>KeHMe w 3to AocTMraerefl c noMoiu,bK) 
npMno>KeHna AaBneHMfl k KaHany 25 noBTopHow 



Kanan 25 pacnono>KeH b Kopnyce 13 icnanaHa 
Bbiiue bxoahoto KaHana 15 Teicyne^ cpeAbi. 
KorAa k 3Toiuy KaHany 25 npMicnaAbiBaeTCfl 
AaBneHne, oho AeficTByeT Ha BepxHioio 
noBepxHocTb 26 nopwHH 16 n 3acTaBnneT 
nopiueHb 16, BTynicy 19 m y3en 17 ceAna 
onyacaTbca Tax, MTo6bi ceAno 20 icnanaHa cHOBa 
ceno npoTMB niapoBoro s.neMeHTa 12 KOTopbiM 
noBopani/iBaeTCH c noMoi±ibio nanbqa 22 m na3a 
23 b 3aKpbiToe nonc>KeHMe TaK, MTo6bi KnanaH 9 
BHOBb 6bin roTOB Ana npMMeHeHnn. 

TaicuM o6pa30M, oneBMAHo, mto 
3Ha"-iMTenbHoe npeuMymecTBO onucaHHbix 
CMCTeMbi n cnoco6a 3aicni0HaeTCfl b tom, mto 
npMMeHflioT oamh aiapoBOM KnanaH, 
pacnono>KeHHbiM b nMHMM, KOTopap. MO>KeT 
McnbiTbiBaTbca npM h Bbinie pa6onero AasneHun 
icnanaHa ao AonycTMMOM BenMHMHbi nacTM 
TexHonornMecKOti nMHMH, b kotopom oh 
ycTaHOEneH. KpoMe raro, pa3nMHHbie aneMeHTbi 
o6opyAOBaHMA '/icnbiTaHMfl CKBa*MHbi mop/t 

6blTb lipM Heo6xOAMMOCTM CBfl3aHbl nMHMflMM 

TeKynePi cpeAbi c pa6oMMMM KaHanaMM Ha 
tuapoBOM icnanaHe, m Ka>wbiM oneMeHT 
o6opyAOBaHMfl MO>KeT 6biTb ycTaHOBneH pxm 
co3AaHun cMrHana Hpe3MepHoro AaBneHMa npM 
3aAaHHoPi BenMHMHe nyTeM ycTaHOBKH b nMHMio 
paspbiBHoro AUCKa cooTBeTCTByioiAeM 
BenMMMHhi. Kpowie Toro, KaK TonbKO ujaposoM 
KnanaH npMBeAeH b ASMCTBMe, oh ocTaeTca b 
nonHOCTbio oTKpbiTOM nono>KeHMM AO nOBTOpHOM 
ycTaHOBKM m era cpyHKL^MOHMpoBaHne MO>KeT 
nerKO KOHTponnpoBaTbca c noMombio KaHana 
BM3yanbHoro KOHTpcnn. 

(Dopwiyna M3o6peTeHim: 

1. CucTeiwa McnbiTaHMfl CKBaKMHbi, 
BicnKwaiomaH sneiweHTbi o6opyAOBaHMfl, 
paccHMTaHHbie Ha paSoTy npM onpeAeneHHOM 

HOMMHanbHOM AaBneHMM, MHO>KeCTBO nnHMtH 

TeKynefi cpeAbi ahh coeAMHeHun 
cooTBeTCTByioiAMX sneMeHTOB o6opyAOBaHMn, 
npeAoxpaHMTenbHoe no AasneHMio cpeACTBO, 
pacnono>KeHHoe b k3>kaom ynoM^HyTOM nmm 
TeicyHePi cpeAbi m BbnonHeHHoe c 
B03MO>KHOCTbio cpa6aTbiBaHMfl npu npeBbiiueHUM 
AaBneHMS TeicyneM cpeAbi b nMHMM 3aAaHHOM 
BeriMMMHbi, m TexHonoranecKM noAaioiAyio m 
otBOAfinyio nMHMM TeicyneM cpeAbi, 
oTnMMaioinaacfl TeM, h _ o OHa CHa6>KeHa 
ujapoBbiM icnanaHOM Ana coeAMHeHM^ 
TexHonorMnecKOM noAatoineM nMHMM TeicyneM 
cpeAbi c OTBOAfliAsi* nMHMeM pjv\ nepeHoca 
TeicyneM cpeAbi M3 TexHonorMnecKOM lOAaioiAeM 
nMHMM TeKynePi cpeAbi b CTBOAflmyio nMHMio. npM 
3tom MHO>KecTBo nMHMtf TeicyneM cpeAbi Ana 

COeAMHeHMfl COOTBeiCTByiOlAMX 3T.eMeHTOB 

o6opyAOBaHMfl coeAMHeHbi c uuapoBbiM 
icnanaHOM, a nocneAHMM ycTaHOBneH c 

BO3M0>KH0CTbK) erO OTKpblBaHM3 npM 

cpa6aTbiBaHKiM nio6oro M3 npeAOxpaHMTenbHbix 
no AasneHMio cpeACTB m coxpaHeHMe era 
OTKpbiTbiM nocne 3Toro cpa6aTbiBaHna. 

2. CMCTewia no n. 1 , omMnaioiAaacn TeM, mto 
KaacAoe npeAoxpaHMTenbHoe no AasneHMio 

CpeACTBO COAep>KMT pa33blBH0M AUCK, 

paccMMTaHHbiti na cpabaTbiBaHMe npM 
AonycTMMOM AaBneHMM sneMeHTa 

o6opyflOBaHnn, k KOTopoiviy oh npucoeAHHeH. 

3. CMCTeMa no n.1 unM 2, OTnMHaromaficn 
Tewi, mto KaacAafl nmm TeicynePi cpeAbi 
BbinonHeHa M3 HepxaBeioiAeM CTann. 

4. CMCTeMa no n. 3, omMMaiotAaacfi TeM, mto 
KaacAaa nMHMH M3 Hep>KaBoiomeM cTanM 

Tpy6MaTOM m MMeeT Ha KOHue 
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CO0TB8TCTByiOLi^HM SJieiVieHTOM o6opyflOBaHMfl. 

5. CucTeMa no nioSoMy H3 nn.1 4, 
OTJii/maiomaflcfl TeM, mto wapoBoPi KnanaH 
coAep>KHT LtiapoBoCi sneMeHT c OTBepcmeM, 
ycTaHOBneHHbifi b rapnyce KnanaHa c 

B03MO>KHOCTbK) nOBOpOTa Me>Kfly OTKpblTbIM M 

3ai<pbiTbiM nono>KeHn^MH. 

6. CucTeMa no n.5, oniHHaioinaflCJi TeM, mto 
wapoBofl KnanaH coAep>KHT L^nnnHApuMecKufi 

nopUJeHb, yCTaHOBJieHHbltl C B03MO>KHOCTblO 

npaMonnHetiHoro nepeMemeHna b OTBeT Ha 
npnno>KeHHoe AasneHne m jiuhmm TeKyneCi 
cpeAbi nocne cpaoaTbiBaHi/ui 
npeAOxpaHHTenbHoro no AasneHUKD cpeACTBa m 
coeAHHeHHbiCi c oiapoBbiM aneMeHTOM c 
B03Mo>KHOCTbio o6ecneHeHHfi BpameHMa 
nocneAHero. 

7. CwcTeMa no n.6, omiiHaioinaflCfi TeM, mto 
no nepnqbepi/iu Kopnyca LiiapoBoro KnanaHa 
pacnono>KeHbi BXOAHbie KaHanbi Ana 
coeAHHeHna cooTBeTCTByioiAnx nwHHti TeKyHefi 
cpeAbi n npnno>KeHHf! AasneHkin k Hubert 
noBepxHOCTM LiMnnHflpHHecKoro nopiiiHH. 

8. CucTeMa no n. 7, oTnuMatoiAaqcn tqm, mto 
b rapnyce mapoBoro KnanaHa BbinonHeH KaHan 
noBTopHoW yoTaHOBKH era b 3aKpbiToe 
nono>KeHne n/nnn BH3yanbHoro KOHTpona, 
coeAHHeHHbiti CApyrofi nnHnePi TeKyneR cpeAbi, 
h WMeeTca cpeACTBO, peari/ipyiomee Ha 
AaBneHMe TexyneM cpeAbi b ynoMflHyrafi nnHMM 
Ann 3aKpbiTHfi oiapoBoro KnanaHa, KorAa oh 

HaXOAHTCS B OTKpblTOM nono>KeHHu. 

9. CucTeMa no nio6oMy H3 nn.1 8, 



KnanaHa HMeeT cpnaHeu; ha k3>kaom K3 TopqoB 
Ana coeAMHeHun c TexHonoruHecKHMn 
noAaiomefl n OTBOAfliA e ^ nnHMBMH TeKyneR 
cpeAbi. 

10. Cnoco6 KOHTpona AaaneHua b 
aneMeHTax o6opyAOBaHua cucTeMbi McnbuaHMH 
CKBaxuwbi, BKnwMaioiAMM npeAoxpaHeHne 
nio6oro 3aiAULMaeMoro sneMeHTa oSopyAOBaHra 

CUCTeMbl HCnblTaHUfl CKBaKUHbl OT U36blTOMHOrO 

AaBneHun, oTnuMaiomutfcfl TeM, mto 
ycTaHaBnuBaioT wapoBofi KnanaH Me>KAy 
TexHonornMecKHMH noAaioiAcPi u OTBOAnmefi 
nnHHAMU TeKynetf cpeAbi, coeAUHflKDT nHHUn 
TeKyMew cpeAbi MexAY wapoBbiM KnanaHOM h 
Ka>KAbiM 3amniAaeMbiM sneMeHTOM 

o6opyAOBaHnn, ycTaHaBni/iBaioT b Ka>KAoCi 
ynoMHHyrafi nnHUM TeKyneii cpeAb 
npeAOxpaHHTenbHoe cpeACTBO, paccMi/iTaHHoe 
Ha 3aAaHHoe AaBneHMe, npHMeM BenuMUHy 
Ka>KAoro 3aAaHHoro AaBneHua onpeAennioT c 
noMOinbio xapaKTepucTHKH cooTBeTCTByioinero 
aneMeHTa ooopyAOBaHUH u nepeBOAHT wapoBofi 
KnanaH b OTKpbiToe nono>KeHue no cumany ot 
nio6oro M3 npeAoxpaHUTenbHbix cpeacTB, 
paccMHTaHHbix Ha 3aAaHHoe pasneme Ana 
o6ecneMeHna oTBOAa noTOKa H3 
TexHonornMecKo^i noAaioiAetf nnHnn nepe3 
mapoBOM KnaraH k TexHonornnecKoPi OTBOAamefi 

nHHUM. 

11. Cnoco6 no n.10, OTnunaioiAniicfi TeM, mto 
nocne cBpoca AaBneHna Mepe3 wapoBoii KnanaH 
era B03BpamaiOT b 3aKpbnoe nono>KeHne. 
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